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>f-*£> ^1CD^T>7-?-SI>*^2^«T>7 l ^ 

[wi«2] «HEH»»MIE»*^*.*IEft©H»»* 
jg&&3M3£:£&K<Ix- iiufeJii£i&ffIESI$«u 

Ttsjrrs fc<DT?a&s»*£ i ists^ss±jMft ^Bo 
[M$8 4 ] mzmmmm lEm^x. s mmn* 

5 ] tutem i o£fi as&tfsg 2 ©mfflspa, dt 

3^^)S3S^fJ^B (OFDM! Orthogonal Frequency D 
ivision Hultiplex)a»l«nte«ft*33Sflfr* fcOT-fe 

sw*« i 4 £-r?©^-r ttfr£iEtt<D»±3£ 

[000 1] 

£9®±t&®fmt (o&mmm z^imic t s »*maB 

[0 0 0 2] 

K*yXfAW4<r^TV>< ^ISf 8-2 4 



1 4 9 5#&«B!H) o 

[0 0 0 3] gttSte^^'f-A'NCD^Wffi^^B 

S„ *CT% JlBlc»oTaiaW«l'!r-^ i 6»«W* 
Ck##?LP>nSfr\ t>fc**±» M 

mm* - zTfrZitm-frz tt« wev ^b tc ssb-t s & 

g#&ScDT\ B»«W#faK:«»©B<BB#®'^ 
10 v^^.jSfr&So 

[0 0 0 4] CftlcttLT, gg±T>-r-^«:m^raWe 
jiSSO#RlT{i:SBLTiiffi^fT5 i^tc-rnif, locD 

So ss±T>7 i ^^^fit^#^ *B*tf/hS!*fc:» 

20 v>Ta^^*e^.TL^oT5i^-pfr*<*So 
[0005] *ct% Hs±k*pii:oaiawaii«*BT 

Sc. ra— rtsoBB*ra— b^rtKffiWTS, itJrosm 

30 [0 0 0 6] 

[«wff»i*L<fc3fc-r*»H] kcsT% £B&ftr# 
©bbsbw-*. H9(a)«, *aa«^rs©fie*<o» 

±T^7 i ^-a, b, c (DlSB&tr^tDT^f? -TS*W 
fcjSU mm*. ^mryy-i-Q l i:S«^B4*}§« 
LTV^So 

[0007] i9(b)ii, ^mryy-i-Q i<D&vz& 

1-6 lfff&±7>7~t a^^tSSftSSES^fntO 
t(t»*a, SMTV-r^-6 1 A^^TVx^ b *»6B»t 

±t>x^- c A^e,§^^s§^IiS)g^^o■rn^D^i^* c t? 

^LTV^So 

[0 0 0 8] ES±7'>7^afre>£ttSS{i^)££S(<Of c 

0, *avi:-TSi:, K?^-»Aftt, Af = fO 
v/c (ctiJtt:*) k^So »S^K±*^tfL. ES± 
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A f = fO (v/c) L (L 2 + H 2 ) 1/2 

f0=5. 8 GHz, v=l OOta/h, H=l 

o (m) <D$nmzi&.i£-r -m® ifii, 

Af = 5 3 7 • L (L 2 + H 2 ) "' 2 (Hz) 
htzZ> 0 &,±.T>7~fOW&*S 0(i)i:UtS, L 
li, 0(m)frP>«*5 0(oi) ST* T\ K-y^-fi 
glAftt 0*^5 2 7 (Hz) ST©«!H*i:5. * 
ra©L = 2 5 (nOWGtKtrti. 
4 9 9 (Hz) £&3o 

[0 0 0 9] |2 9(a)©<fe5*iBBT'ti, 09(b){C75f 

£cs 0 cn«s««B4oei!iJBa*#J» (afo 

[0 0 10] LfctfoT. *jI/fc««EB*ftfcl&±3I 

ii~>xx aic*5v^t, »±a&««««"e f -y y^-aid 

[0 0 1 1 ] 

[RB*llltt-rsfc«>0#®RtfKWO*'*3 (OWE 

[0012] *fgsm?&. mw©3tff^risi*isiv-»fc«ft 

H -y :/5HI»fc»-3< SfiHSSOfflB^ft < * 

•3, inAttftWM (afo ojBjs«#J»K»-r*a 

[0 0 13] (2) J!WSfl«a»»iEaJft^**iEft©fflift 

a 2) o a#x *H<oitfTa*ti. tf*Ur-» 



[0014] (3) -tr;K^^tf-rs*M<50ji)*^a-r 
©jfeffa*««*»i^*ntf» mm&mmwtt&ifz F-y 

[0015] -fe^rttcffliscxs^feo^ ^n^ 
tactless. 

(4) SWBJaa»MiEaiJ3V#**ja«aR*7-by h«<0* 
H3effiEt35£LT&<fc^ (l»5l<^4) 0 

[0016] mffivMimmn, isiujiss^isic 
[0017] sscasfctt^atf^fc**©"^ ss 

(5) £ 1 ©38«aRRtf» 2 <02$e««±, O F D M^H£ 

so gasiwH*fflJ8as«fc:»Wb'reMS-r*o f dm^s 
iB«->x-r at?«, F>y ^-«aaw£fb*«** < &5 

[0 0 18] *»Wtt, ^Sctc^-7-fe-y h£r-^x.5*i 
IE£:LT, Vv7?-mtiitkmt*M%l-?%<DT\ OF 

40 [0 0 19] 

[0 0 2 0] JISSlCjGoT-b^ff^^nTV^o •fe/l' 
so K»oTtu75-[R]'0*g(p]'lt ; Sr*-r5T>^^3 6 a i:, Vk 



■fifavmfa&ZGlrzy^T-i- 3 6b tttmLX^Zo 
[0 0 2 1] ft*5, 7>x^Jb>e>!&*f2tt£SiftE>Sifi 

7) fcte^TOFDM^WSrflSLT, S$SW££LT-b 
fa(Omffi£W)13 4A^OFD M$iKftfiK3 tlfc&88tt«[ 

*§«u oFDMSiLt, nctffceas 
[0022] mm^mmztommt, *m.mmm i o 

StftSo 

[0023] — HBfcu "J 7(*— 

<D+>"7*-v U Tfc^fiJ LTiUffT S CtmSOFD 30 

[00 2 4] B2», S&SfiJS 2 CDgff SB 2 b ©ftglS 
1SfiSt^-rya-y^0T'feSo llS12ba, S/P 

(i"J7;Wl7U;W ti@IS3 1, fdt§5£[§]SS3 
2. a»7-Ux3g*l38&3 3, QP S K^P@SS3 4 
a. 3 4 b, 7-y/3>^3 5a, 3 5bf*tL 
T^So aS7-'Jxa*Eltt3 3H:, S/PS1HIHII8 3 

yxg&*j8fiU iS?7-Ux^g|Lfcfe<D«r^SSLT-> 

[002 5] I3(i, OFDMlC£%i'>X}l<fcj£<Dffi 

StXT^So B#lfflE»Jttt> (TS+A t) /TSTiSS 
n^o *^t'J7R*n, fijMb-h£m(Mbps)2:-f 

TSti, QP S K<D^-a-TS=2 n/m(/isec)T so 
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[0 0 2 6] «5fHO F DMflOf- FNfP^A t v 

#£§tt5<:£:ft<, -»#/HlBOT»*ia»brS« 
ffl^^IESf tcftxif 3 C £ # T 1 3 o I32*#^LT, 
QP S K^fg[Ug&3 4 a. 3 4b«, j£7-'Jxg?&|Hl 

sg3 3A^m^*n5(afflo ,> . 1 so° K*tj£-rs<t 
^ effi9 0" , 270° icttfo-rzmmzznztiD 

/A^SSU sinigu cosifit^rAHj-TtoSfrsctlcJ; 

qp s K«w-r*EHrc**o 
[0027] cosauBiTtt, q p s K^m-r 

QAM, BPSK, 8 P S K3?£$?fflLTfc<fc^C £Ji 
fc%3A/?*So LfrUXT-eti, ^{c»TP.ft^ffit»Q 
PSK*W*fT^ci:*ji(lfai:LT, WW«3ti6*. 7 
3 5 a, 3 5bB, ftySJi&8tfc:JSi&38c 

ggrraiaBre&So 77^^-^3 5 a. 35b 

SS±7'>7 i ^-3 6A^tii:LT«!»?n5. 
[00 2 8] CC"£\ QP S K^PlH]gg3 4lC*5^T, 

0, c©a»e»i, (i)j8l8*jtff*-**HOj£ff»B* 

[0 0 2 9] (l)<0*iSO3tff3*S**3SP"«"*fct4> W 
xJf, (l-l)-fe;l/rt©»*W36»&i*OJSi*flMB*aS« 

«*j£fTiSfi**»S*i& 0-3) Sf^f2afgi 
SMS^JW (AFC) *T*fc#et*tHLfc*ra«»® 

*W©¥i3fflft^ffj§££#**#Sft£#;fcSo 
[0 0 3 0] (2)©^*!)^i:LT#AT*5<<D{is S 

^CD^ffjSJ* ; S:U7 T ;l/^l'Are^*Pbft<T*>, 

ft*)«^fss*tftao 

[0 0 3 1] *7-b-y mifc&fd SKii 
ft-e^Bl^jtff Lfc^&tc, SKWiiWStt F-y 
77-H^FdO¥^ (fd = Fd/2) t-TSo il©<fe 
dlcLT^^nfe^^-tr-y f dtcffl^-TS 

«E»JW»S0IS (VCO) tcfit*g?nSo ; e 
LT, P L L5l«SfC«tt), ftJSigSt*^<o + 2 n f d<D 
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^ffllU^tC^^ 9 0° OfifflS^SfttQ p s 

[0032] -7?. hjB»*-f dtsa-r* 

«9tt, «E#JtP«»IslB (VCO) »C«»StU PL 
LfgJS3gtc£D, fcJB«fllW<i>-2jr fdO«*<«B* 
lT£o n f d©«9tt, ^ffllHlSS 

tc£D9 0° ©ffifi^4A6ntQP S KS1SB3 
4b»c«l&«n*o cntCcfcD, QPSK^»|[Hl£g3 4 
a*P&, + f d (0*7 -by KO**«iS»«W»6 
tls QP SKaSBiai*3 4 b*6, -fd0>*7-feyh 

[0 0 3 3] H4«, H2fc?SLfc2Sffl«fB2 b<D|*3a$ 
g^»J^t^n^ltfeSc C<D^4£>Ie]8S 
I3 2 0lH3K«J^^i:b^^^> B2 0HBi«t? 
tt> fta»R»±2«fd(Dfflf*, QP S K^PlHjgg 
3 4©JBa^BBte««LT*7'fey h*#*Tl^fc 
*\ 0 4<DHIiB«fiScTHi, QP S K^li[HlSS3 4tcA77 

[0 0 3 4] CO^-fey haifta^ttiE*3SSt"lHlK^ 
f dffiIE[Hl^3 7TMo H5tt, f dtiIE(H]gS3 7<Dfl 
8fl«/£*^®KB-e»*o f dffliEIsI!S3 7tt, fd» 

M~3^T cos (2 /r f d t) , sin (2nfdt) CDfl^ 

I , itt£«fl*D«#Qfc* cos (2 n f a 
t) , sin (2 jr fd t) fc^tV^tl^WLT 
I cos ( 2 /i f d t ) , 
I sin ( 2 * f d t ) , 
Q cos ( 2 7T f d t ) , 
Q sin ( 2 n f d t ) 

0 4 008%»8o cn&4 0(0{f^OSb 

5l^»^bT. Ia, lb, Qa, Qb^tfSo 
[0 0 3 5] 

1 a= I cos (2 7T f d t ) -Q sin (2 /r f d t ) 
Qa= Q cos ( 2 * f d t ) + I sin ( 2 n f d t ) 

1 b= I cos (2nfdt) + Q sin (2 /r f d t ) 
Qb= Q cos ( 2 /I f d t ) - I sin ( 2 /r f d t ) 

f bt I a, QaSrQP S K^P0S&3 4 a fcHJtt&U I 
b, Qb4QPSK««@B3 4bK«»6f«o 
[0 0 3 6] CtUCcfctK QPSK^»3 4a*> 
+ f d (D*7-b7 h©*5jai6»fi#tff#Sn, Q 
P S K^ISIhISS3 4 bfrS. - f dO*7-fey b<D3b% 
■Wfcfll^tf»6nS« 868, ^SfH^2C0Sff^H 

2 aaDrtSP«Jffi*^t"7'Dy^H"efcSo Sff^B2 a 

§fI7>r^2 1. ^>3>;^2 2, QPS 
K«P(H]SS2 3, 7-Ux^»(pISS2 4, P/S 0^ 
]s)]/i/V7M £S*lalB2 6, A f &tUgP2 7f*SL 

[0 0 3 7] S«^H2 a^^^-?2 28, 



M^&IS^*P^^^^^lHl^fe^o QPS 
KaH082 3tt, QPSK«HigE83 4i:tt3S!fcQP 

s K«sa-rsisiK"e*oT, 2^iEsnfc«#o— 

[0 0 3 8] HifittiSA f ttW»2 7tt, QPSKli 
[HISS 2 3CDI^tB/£#I (cosjfi**Htfc»OiS^) . * 

&f&<o-fnA f **w*sisbt?**o «<i»JS»of 

10 ft A f «\ ■9->^;l/«FBBHI«crfc»ca*» I /Q<0®& 

fc-fr^TVl/Lfc (I/Q) t-i <offlftfc<DHfc3Sr3i/^T 

[0 0 3 9] A f = (I /Q) t- ( I /Q) t-i 
Af*B»27tt, CC0§fi/iK3S^-rnA f 
3>v*— *2 2StfQP S K*lilHlK2 3lC7-f — K>< 

mmttzkrcto 7-ux«twnB2 4 a, ss««i©iS!7 
-ux««iiB3 3k3a8a)«ra*-r*iaiB ,, e, qpsk 

T?7-Ux8»t8Ci:H:J:D, «#ffi#*»*lillSl? 
[0 0 4 0] P/S«»0B8 2 6tt7-yxa£lfta©/< 

30 [0 0 4 1] C<D&{fig|5(i, S/PS*@»4 7, 
— yx«SI@IS4 9, QP S 0, 

m2 \ctts Lfc&±(omm mm 2 b <o«^o^s 

QPS K?Mfl!le]KS6 3 , 7-Ux^gilHl«S6 4 , P/S 
40 [0 0 4 2] ^KlSS'JSigPti, 5H3»©S#«tt»<0^ 

«firjsa»o-fnA f **mrs««fc:"3t^Tfi, 06 

T'^So -rat)^, QPSK«WlHlSS6 3<OlRlfflfiSt^I 
Q) tt, 1 -OHUtC-tt^^I/Lrc (I/Q) t-i £0<lfti: 

so ©gte»-3^Tafij3i»»©-fttA f 



(6) 



[0 0 4 3] A f = (I/Q) t- (I/Q) t-i 
To 

f = f org - A f 

[0 0 4 4] CcDJ^KLTtfenfdS&SfcO-fnA f 
Zy^yltLXTjiLrmff. i8f$5o I8(a)li, 10 
#«W©8±a£fi»«<0IS±7'>-7 i -*-a 1, a 2 ; b 

1 , b 2 ; c 1 , c 2©Efifttf*©T*;£fTTS*Bi 

[0045] m 8 (b) a, «s*<o-rn a f ©fs^^^ 

•^-6 1 tfBLtryft b 1 fr6S»*S«H«»Of tl 
(Dtimtkb I. &m7>7-i-6 ltt$8±T>J~)-b2fr 20 

6 1 AWLtrv^c 1 ft>6S(t«fiflimHROmo 
W&J£c 1 T^LTV^. 

[0 0 4 6] CO08 (b)©^ 7 S8±©j£ 
fg£IB2 b©MS*7-fe7 b f i<Dfctbfc, ffli&$(<0 

V>So b 1 fcWfcfctltf, B»»*7-fey h f 

d ftttntf* F-OFf :/5HH»*SW-* 

Stt*K-y^ , 5-«»«B±7 , >'-f"^a 1. a2C 30 
[0 0 4 7] £ft> »ISO3^fffc#V>tt±T>f"^<0t> 

#t>*>5<, c<orctb. ^mm.mum capo *:?t5 

1 0(05MS«S(cJg(p)ttcDS-5 2 007>f 

[0048] *mR<Dnmmm(r>mfflte£i±v>tis'c> 

[0ffiOfa**B4W] 

[0 1 ] 8S*Hffl©->XT-/»<0«JS£%^«fcg:Bn?fe 

So 
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[0 2 ] 2 <£>&«g« 2 b ©rt3$«J&*^-f 7 

[13] OV DMlC&&is>#)l&j£<DWP : %ffi&.&tii 

[0 4] 0 2 C^Lrcj2f<S&E 2 b ©rtfflWJSOSQiW 

[0 5] 0 4CDj&«3£B2 bOfdffiIE[ilSS3 7£0rtSP 

[0 6] g§fI^2<9g{M^B2 aOlWI**«t^ 
n-y ^0T*£5 O 

[0 7] »«&iSS4©«/jK&^-r«L^0T?a55o 
[0 8] (a) *aWOtt±3S«*«Ott±7'>7 ! "^ 
a 1 . a 2 : b 1 . b 2 : c 1 . c2 ©BHRtf *©T 
fcjfeff-f S»W&jjVTKIB0'c;&»K (b)«s ^iSSli 

[0 9] (a) tt, fl»0W»iHWa03O0B±7> 

T-^-a, b, c (omwsaf *oT**fT -r£<w**vr 

2 

2 a §fl^« 
2b &{3igM 

4 HiLimmm 

2 2 

2 3 QPSK«HIe1£& 

26 p/s^«&mgs 

2 7 Af«mae 

3 1 

3 2 fdWEBIS 

33 aa^-uxffiUHHi 

34a, 34b QPS K^iBmES 
3 5 a, 3 5b 7y?3>;^ 
36 a 

36 b Tyf-f 

3 7 fdffilElfilSg 

4 7 S/PtW 

49 as?— yxgmBB 

5 0 QPSK^PIDSS 

5 1 

6 1 }£g{iT>x^ 

6 3 QPSKtlPm^S 

6 4 7-UxMHB 

6 5 P/SfM 

6 6 

a, b, c ^±Tyv"f- 
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[04] 




4 



36a 



32 



cosort 



34b' 



sincjt cosojt 



36b 



-o- 1 



35b 



PLL1 



90" 



- — I PLL2U ^ 




cos(2jrfdt) 
sin<2*fdt) 



[H63 



21 



26 



P/S 



24 23 



FFT 



4 



27 



coswt 



PLL 







AFC 


Af 



2a §«S« 



(9) 



17] 




[08] 



c2 d b2 b1 a2 a1 

W .W >1< 



(a) 



61 



(a) 



C B A 



(b) O 




(b) O 



